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Description 

Background 

[0001] This invention relates to a method for manu- 5 
facturing semiconductor pressure sensors. 
[0002] Semiconductor pressure sensors and strain 
gages are commonplace today. Their extremely small 
size, less than 0. 1 25 inch (3. 1 75 mm) in any dimension, 
is typical. High durability to outside forces makes these 10 
devices popular for the pressure measurement needs 
of hydraulic and aerodynamics forces, among other ap- 
plications. 

[0003] Typically, semiconductor pressure sensors 
contain a diaphragm of one or more silicon layers for is 
deflecting in response to opposing pressure environ- 
ments, and piezoresistive elements that are configured 
for sensing the direction and/or magnitude of diaphragm 
deflection. 

[0004] The manufacture of these sensors makes the 20 
diverse range of devices available today and one aspect 
of the invention provides improvements in that manu- 
facture. Because high temperature stability is often re- 
quired, improvements relating to sensor heat stability is 
an active research area. Dielectric isolation is one tech- 25 
nique which increases stability. The dielectric ideally iso- 
lates semiconductor piezoresistive elements from the 
diaphragm, the support structure, and other piezoresis- 
tive elements. Silicon dioxide, Si02, exemplifies a 
known dielectric that maintains a nearly constant resist- 30 
ance over significant temperature changes. 
[0005] The type of silicon used in the pressure sensor 
is also important. Single-crystal silicon and polycrystal- 
line silicon materials have different properties that influ- 
ence mechanical strength, sensitivity, and even manu- 35 
facturability. 

[0006] Despite the advances made in semiconductor 
physics, pressure sensors with improved temperature 
stability and higher pressure sensitivity are sought, par- 
ticularly for use in hostile environments Devices availa- 40 
ble today generally have limited sensitivity and dielectric 
isolation, that restrict stability and high temperature op- 
eration. 

[0007] In U.S. Patent No. 4,672,354 for "Fabrication 
of Dielectrically Isolated Fine Line Semiconductor 4S 
Transducers and Apparatus", for example, glass is used 
as an insulator and as a bonding agent. Such a pressure 
transducer is difficult to manufacture, and has other un- 
desirable characteristics. 

[0008] US-A-5,094,401 discloses the fabrication of di- so 
aphragm pressure sensors utilizing silicon-on-insulator 
technology. 

[0009] With this background, an object of this inven- 
tion is to provide improved semiconductor pressure sen- 
sors and associated manufacturing methods, and in ss 
particular, for uses which require high temperature sta- 
bility and high sensitivity. 

[0010] Another object of the invention is to provide a 
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high sensitivity semiconductor pressure sensor which is 
easier to manufacture than competitive existing sen- 
sors. 

[0011] A further object of this invention is to provide a 
semiconductor pressure sensor, and a related method 
of manufacture, for dielectrically isolating single crystal 
silicon sensors, and further for creating a controllable 
etch stop configuration for forming the diaphragm. 
[001 2] Other objects of the invention are evident in the 
description which follows. 

Summary of the Invention 

[001 3] The invention features a method for manufac- 
turing semiconductor pressure sensors. A silicon-on-in- 
sulator (SOI) wafer is provided to include a substrate, a 
silicon oxide implantation which functions as an etch 
stop, and surface annealed silicon. Epitaxial silicon is 
grown on the surface silicon to form a single-crystal sil- 
icon diaphragm with opposed first and second surfaces. 
The diaphragm is afterwards implanted by a second sil- 
icon oxide layer to form a dielectric isolator. The second 
silicon oxide layer is annealed to provide surface silicon 
for a piezoresistive gage element made of p-type im- 
plants. The piezoresistive gage element is formed within 
the surface annealed silicon by boron implantation and 
by etching to create a dielectrically isolated piezoresis- 
tive sensing element. It is preferably provided with ad- 
ditional dielectric isolation by nitride deposition. Evapo- 
rated metal, e.g., aluminum, is deposited and etched to 
provide an external electrical connection to the piezore- 
sistive gage element. The substrate, as part of the SOI 
wafer, is then etched to provide a backside pressure port 
such that the diaphragm can deflect in response to a 
pressure difference between the first and second sur- 
faces. 

[0014] Alternatively, the silicon oxide implantation 
which forms the etch stop is confined to a localized and 
buried volume within the silicon substrate, to form both 
an etch stop and an over-range cavity support region. 
Oxygen ion implantation is implanted locally by masking 
portions of the silicon substrate. Once the buried implan- 
tation is complete, the substrate silicon is epitaxially 
grown to form a single-crystal silicon diaphragm and pi- 
ezoresistive gage element, as above. 
[0015] The features of the method for manufacturing 
a sensor according to the invention provide several ad- 
vantages. In particular, the dielectric isolation of the sil- 
icon oxide layer provides the sensor with high operating 
stability and high temperature capability, and also pro- 
vides an etch stop for backside etching of the pressure 
port. By using single-crystal silicon as the piezoresistive 
gage elements, the sensor provides relatively high sen- 
sitivity and low pressure differentials, and is relatively 
easy to manufacture. This enables the device to be cou- 
pled more effectively with digital electronics, with the po- 
tential for solving other high-performance, intelligent 
pressure transmitter needs. Further, the cavity formed 
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by localized oxygen implantation and etching provides 
an over-range stop for the diaphragm, resulting in high 
robustness. 

[0016] These and other aspects will become apparent 
in the following description. $ 

Brief Description of the Drawings 

[001 7] For a fuller understanding of the nature and ob- 
jects of the invention, reference should be made to the 10 
following detailed description and the accompanying 
drawings, in which: 

FIGURE 1 is a cross-sectional view of a semicon- 
ductor pressure sensor constructed in accordance *5 
with the invention; 

FIGURE 1 A is a schematic top view of the pressure 
sensor of FIGURE 1; 

20 

FIGURE 2 is a cross-sectional view of an illustrative 
silicon-on-insulator (SOI) wafer for the fabrication 
of the sensor of FIGURE 1 ; 

FIGURE 2A shows the SOI wafer of FIGURE 2 with 25 
epitaxial ly grown silicon to create a single-crystal 
silicon diaphragm; 

FIGURE 2B shows the wafer of FIGURE 2A with 
additional oxide implantation and surface annealed 30 
silicon; 

FIGURE 2C shows the wafer of FIGURE 2B im- 
planted selectively with boron ions to create p-type 
regions as sensing resisters and p+ regions for in- 35 
terconnection; 

FIGURE 2D shows the wafer of FIGURE 2C after 
etching to form p+ interconnections and p-type 
sensing resistors; *o 

FIGURE 2E shows the wafer of FIGURE 2D with an 
additional nitride deposition and etching; 

FIGURE 2F schematically illustrates in a cross-sec- 
tional side view the pressure sensor of FIGURE 1 
in an etching fixture for etching the silicon substrate; 

FIGURE 3 illustrates a cross-sectional view of an- 
other embodiment of a pressure sensor constructed so 
in accordance with the invention; 

FIGURE 3A shows a cross-sectional view of a sili- 
con substrate wafer with external masking to pro- 
duce a localized, buried silicon oxide volume; 55 

FIGURE 3B shows the wafer of FIGURE 3A with 
additional epitaxial silicon growth; and 
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FIGURE 3C shows the wafer of FIGURE 3B with 
additional oxygen ion implantation and annealing to 
create a silicon oxide dielectric layer with surface 
silicon. 

Description of Illustrated Embodiments 

[0018] Generally, FIGURES 1 and 1 A show a semi- 
conductor pressure sensor 10 constructed in accord- 
ance with the invention; and FIGURES 2-2F illustrate 
the manufacturing stages to fabricate the sensor 1 0 be- 
ginning with a common silicon-on insulator (SOI) wafer. 
[0019] In particular, the sensor 10 has a single-crystal 
diaphragm 14 made of epitaxially grown single-crystal 
silicon disposed between single-crystal p-type gage el- 
ements 18 and a silicon substrate 12. The substrate 12 
includes a localized region of oxygen ion implantation 
to form a silicon oxide layer 16, which functions as a 
dielectric isolator and as an etch stop for when the sub- 
strate 12 is etched to form the pressure port 32. The 
single-crystal silicon diaphragm 1 4 is disposed between 
the oxide layer 16 and another oxide layer 17. Layer 17 
serves as a dielectric isolator to isolate one gage ele- 
ment 18 from other gage elements 18, and from the di- 
aphragm 14 and the substrate 12. The sensor 10 is an- 
nealed and implanted with boron ions, in selected local- 
ized regions, and selectively etched, to form the gage 
elements 18 as p-type gage piezoresistors and p+ inter- 
connections 20. A nitride deposition layer 22 preferably 
passivates the p-type piezoresistors 1 8. Metal contacts 
24 provide electrical communication to the p+ intercon- 
nections 20 and provide a way to externally connect the 
sensor 10 to a further electrical device. 
[0020] The electrical signals produced at the metal 
contacts 24 are an indication of the pressure differential 
across the diaphragm 14, i.e., between pressure envi- 
ronments 28 and 30. More particularly, the electrical sig- 
nals at the contacts 24 are produced by the p-type gage 
elements 18 and are indicative of a resistance change 
functionally dependent upon the stress of the diaphragm 
14. The etched portion 31 of the substrate 12 defines a 
pyramidal pressure port 32, which exposes the dia- 
phragm 14 to the pressure environment 28, and the sub- 
strate 12 supports the sensor 10 at a header interface, 
e.g., at the mounting headers 26. 
[0021] The FIGURE 1 showing of the pressure sensor 
10, and the similar drawings in FIGURES 2-3, contain 
exaggerated proportions for clarity of illustration. For ex- 
ample, the silicon oxide layer 16, FIGURE 1, is typically 
0.45 micron thick, and the etched piezoresistive gage 
elements 18 are typically 0.4 micron thick. 
[0022] FIGURE 1 A is a diagrammatic top view (not to 
scale) of the sensor 10 of FIGURE 1, showing the p+ 
interconnections 20 and the p-type piezoresistive ele- 
ments 1 8. The gage elements 1 8, which preferably inter- 
connect and form a conventional Wheatstone bridge 
configuration at the inner ends of the p+ interconnec- 
tions 20, are located over the edges of the pressure port 
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32, as defined by the edge of the substrate silicon 
etched portion 31 (FIGURE 1). The metal contacts 24, 
for connecting the sensor 10 to an external electronic 
device, are located at the outer ends of the p+ intercon- 
nections 20. A disturbance to this bridge circuit, caused 
by pressure-induced diaphragm deflection, provides a 
measurable voltage signal at the contacts 24. 
[0023] In order to produce maximal additive read-out 
of diaphragm movement, the gage elements 1 8 are pref- 
erably oriented in a push-pull configuration. In this con- 
figuration, each of the elements 18 is oriented relative 
to the edge of the diaphragm 14 that is nearest to the 
element, with two of the elements 18 arranged perpen- 
dicular to the edge, and the other two elements arranged 
parallel to the edge. 

[0024] The sensor 10 can include aluminum bond 
pads 34, 35 which, for clarity of illustration, are only 
shown in FIGURE 1A. These pads connect electrically 
to the contacts 24 and provide a durable and convenient 
forum for connecting external electronics, e.g., wires, to 
the sensor to acquire the electrical signal from the sem- 
iconductor interconnections 20. Typically, the pads 34 
are connected to a voltage source, and the pads 35 pro- 
vide a measurement signal indicative of pressure on the 
diaphragm 14. 

[0025] FIGURE 2 illustrates a general silicon-on-insu- 
lator (SOI) wafer 40 that has a silicon substrate 12 im- 
planted with oxygen ions to create a buried silicon oxide 
layer 16 which typically is approximately 0.45 micron 
thick. Ion implantation is a known process and usually 
includes an ion source, focusing elements, an acceler- 
ation tube and a mass analyzer. The silicon oxide layer 
16 can be formed very precisely with known technolo- 
gies and forms a dielectric isolator which inhibits leak- 
age between subsequently-formed piezoresistive gage 
elements. A single-crystal silicon layer 42 is formed on 
the silicon oxide layer 16 by an annealing process, also 
well known, to a thickness typically of approximately 0.2 
to 0.4 micron. Surface silicon annealing typically occurs 
over one to two hours in a dry nitrogen environment at 
a temperature over 1000°C. 

[0026] The SOI wafer 40 of FIGURE 2, formed by ox- 
ygen ion implantation and annealing, is commercially 
available. The SOI structure provides improved dielec- 
tric isolation when combined with further features of the 
invention. Further, the practice of the invention is not lim- 
ited to the implanted silicon oxide layer 16 of FIGURES 
1 , 1 A and 2; other silicon oxide forms are acceptable as 
dielectric isolators. 

[0027] To fabricate the sensor 10 of FIGURE 1 from 
the wafer 40 of FIGURE 2, and as shown in FIGURE 
2A, the surface silicon layer is grown to an additional 
thickness of approximately one to fifteen microns with 
epitaxial single-crystal silicon to form the diaphragm 14. 
After the desired diaphragm thickness is achieved, the 
wafer of FIGURE 2 A is again implanted with oxygen ions 
to form a silicon oxide implantation 17, and annealed to 
create surface silicon 25, as shown in FIGURE 2B. 
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[0028] The SOI wafer of FIGURE 2B is selectively 
doped with boron ions 46, as illustrated in FIGURE 2C, 
at the single-crystal silicon surface layer 25, to prepare 
for the formation of p-type piezoresistive gage elements 

s and of p+ interconnections. The piezoresistive gage el- 
ements 18 and interconnections 20 are formed by etch- 
ing the doped single-crystal silicon, as illustrated in FIG- 
URE 2D. Preferably, but not required, nitride deposition 
forms a passivation layer 22, as shown in FIGURE 2E. 

10 The passivation layer 22 is functionally used to electri- 
cally insulate the p-type gage elements 18 from other 
elements of the sensor 10 (FIGURE 1). Selective etch- 
ing of the layer 22 provides access for the contact 24 
shown in FIGURE 2F 

75 [0029] FIGURE 2F illustrates a final step in the illus- 
trated embodiment for producing the sensor 10 of FIG- 
URE 1. In particular, the silicon substrate 12 is etched 
with an appropriate etchant at the illustratively pyramidal 
etch region 31, while the front of the sensor, e.g., the 

20 gage elements 1 8 are protected from the etchant by a 
conventional fixture 50, illustrated as having an O-ring 
interface seal 52. The metals contact 24 are formed by 
evaporated aluminum deposition and etching on each 
p+ interconnection 20. Other high temperature metals 

25 can also be used for the interconnections. 

[0030] Alternative to the embodiment described 
above, the sensor 10 of FIGURE 1 can exclude the step 
of implanting the silicon oxide layer 1 6, and can form the 
pressure port 32 by controlled etchant timing. According 

30 to this alternative embodiment, the SOI wafer of FIG- 
URE 2 is implanted with boron ions, similar to the FIG- 
URE 2B description, to create p-type gage elements 18 
and p+ interconnections 20. Epitaxial single-crystal sil- 
icon is grown directly on the substrate to form a dia- 

3S phragm portion, whereafter the substrate is etched by 
controlled timing to the epitaxial silicon layer. The result- 
ant sensor has the same structure as shown in FIGURE 
1 , except it lacks the isolation layer 1 6, and has the same 
electrical representation as shown in FIGURE 1 A. 

40 [0031] A sensor 100 shown in FIGURE 3 illustrates 
another embodiment in accordance with the invention. 
FIGURES 3A-3C illustrate steps to manufacture the 
sensor 100. 

[0032] An etched substrate 12" forms both a dia- 
45 phragm 1 02 and an over-range cavity protection region 
104 in the sensor 100. The diaphragm 102 has a die- 
lectric silicon oxide implantation layer 16" to isolate one 
piezoresistive gage element 18" from other elements of 
the sensor 100. P+ interconnections 20" are given elec- 
so trical passage to areas external to the sensor 100 via 
metal contacts 24". Preferably, a nitride deposition 22" 
passivates the gage elements 18", providing additional 
dielectric isolation. 

[0033] The over- range cavity protection region 1 04 is 
55 created by forming a localized volume of silicon oxide, 
as illustrated in FIGURE 3A, with a depth of approxi- 
mately 0.5 to 1 micron by ion implantation. A metal mask 
110 shields the substrate 1 2" while oxygen ions 112 are 
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focused at the over-range region 104. Then, as shown 
in FIGURE 3B, epitaxial single-crystal silicon is grown 
on the surface silicon area, which is part of the substrate 
12", and above the over-range cavity protection region 
104. The diaphragm 102 is implanted with oxygen ions 
and annealed to form a dielectric silicon oxide layer 1 6", 
shown in FIGURE 3C, and a surface silicon layer 103, 
which is selectively doped with boron ions for the gage 
elements 1 8" and for the p+ interconnections 20" of FIG- 
URE 3. Etchant, e.g., potassium hydroxide, is used to 
remove the silicon of the base substrate 1 2", within a 
pyramidal volume bounded by dashed lines 114 of FIG- 
URE 3C, up to the stop created by the localized silicon 
oxide volume at the over-range cavity protection region 
104. Another etchant, e.g., hydrofloric acid, is then used 
to remove the silicon oxide localized volume, creating 
an over-range cavity protection region 1 04. Over-range 
cavity protection helps to ensure that the diaphragm is 
not over-stressed between extreme pressure environ- 
ments; i.e., if the diaphragm 102 is subjected to a pres- 
sure differential that would over-stress it, the deflected 
diaphragm abuts the substrate 12" at the over-range 
cavity protection region 104, thereby avoiding damag- 
ing, over-defection. 

[0034] Preferably, the metal contacts 24" of FIGURE 
3 are connected to lead-out pads, e.g., the aluminum 
bond pads 34, 35 of FIGURE 1A, to assist in external 
packaging and connection to the sensor 100. 
[0035] Those skilled in the art will appreciate that 
modifications to the above description, and to the illus- 
trated structures and procedures can be made without 
departing from the spirit and scope of the invention. For 
example, the sensor 10 of FIGURE 1 is readily config- 
ured to external lead-out pads, and connected to a 
Whetstone bridge configuration as is well-known to 
those skilled in the art. Further, and without limitation, 
layer thicknesses and multiple oxygen ion implanta- 
tions, as illustrated in FIGURES 1-3, can be changed or 
implemented through a variety of means known in the 
semiconductor fabrication art. 
[0036] It is thus seen that the invention efficiently at- 
tains the objects set forth above, among those apparent 
in the preceding description. In particular, the invention 
provides a high sensitivity semiconductor pressure sen- 
sor with relatively high temperature stability. It also pro- 
vides sensors with etch stop capability and with over- 
range cavity protection, and it provides sequences of 
steps for the manufacture of such sensors. 
[0037] It is accordingly intended that all matter con- 
tained in the above description or shown in the accom- 
panying drawings be interpreted as illustrative, rather 
than as limiting. 

[0038] It is also understood that the following claims 
are to cover all specific and generic features of the in- 
vention as described herein, and all the statements of 
the scope of the invention. 



Claims 

1 . A method for manufacturing a semiconductor pres- 
sure sensor (10), said method comprising the suc- 

5 cessive steps of 

(A) providing a silicon-on-insulator wafer, said 
wafer including a silicon substrate (12), a first 
silicon oxide implantation (16) for forming an 

10 etch stop, and a first surface annealed silicon 

(42), 

(B) epitaxially growing additional single-crystal 
silicon (14) on said first surface silicon for form- 
is ing a diaphragm with opposing first and second 

surfaces, 

(C) implanting oxygen ions in said additional 
single-crystal silicon for forming a dielectric iso- 

20 iator(17), 

(D) annealing said implanted additional single- 
crystal silicon thereby forming a second surface 
silicon on said dielectric isolator (25), 

25 

(E) forming a dielectrically isolated single-crys- 
tal silicon piezoresistive gage element (46) in 
said second surface silicon by boron ion im- 
plantation and etching, 

30 

(F) forming an external connector (20) by metal 
evaporation and etching, said external connec- 
tor being in circuit with said gage element for 
providing an external electrical connection to 

35 said sensor, and 

(G) etching said substrate to said etch stop 
such that said diaphragm can deflect in re- 
sponse to a pressure difference between said 

40 first and second surfaces. 

2. A method according to claim 1 comprising the fur- 
ther step of depositing passivation nitride (22) on 
said piezoresistive gage element, after said step of 

^5 forming a dielectrically isolated single-crystal pie- 
zoresistive gage element, for providing additional 
dielectric isolation of said gage element. 

3. A method according to claims 1 and 2, wherein said 
so first silicon oxide implantation (1 04) is confined to a 

localized volume in said substrate, and comprising 
the further steps of etching said first silicon oxide 
implantation at said localized volume for forming an 
over-range cavity protection region. 

55 
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Patentanspruche 

1. Verfahren zum Herstellen eines Halbleiterdruck- 
sensors (10), mit den folgenden Schrltten: 

(A) Bereitstellen eines Wafers mit Silizium-auf- 
Isolatoraufbau, wobei der Wafer ein Silizium- 
substrat (12), eine erste Siliziumoxidimplantie- 
rung (16) zur Ausbildung eines Atzstops und ei- 
ne erste Oberflache mit gegluhtem Siiizium 
(42) enthait, 

(B) epitaktisches Aufwachsen von zusatzli- 
chem einkristallinem Siiizium (14) auf dem Si- 
iizium der ersten Oberflache fur die Ausbildung 
einer Membran, die sich gegenOberliegende 
erste und zweite Oberflachen aufweist, 

(C) Implantieren von Sauerstoffionen in das zu- 
satzliche einkristalline Siiizium fur die Ausbil- 
dung eines dielektrischen Isolators (17) 

(D) Gluhen des implanitierten zusatzlichen ein- 
kristallinen Siliziums, urn hierdurch ein zweites 
Oberflachensilizium auf dem dielektrischem 
Isolator (25) zu bilden, 

(E) Ausbilden eines dielektrisch isolierten, aus 
einkristallinem Siiizium bestehenden piezoresi- 
stiven FDhlerelements (46) in dem zweiten 
Oberflachensilizium durch Implantieren von 
Borionen und Atzen, 

(F) Ausbilden eines externen Verbinders (20) 
durch Aufdampfen von Metal I und Atzen, wobei 
der externe Verbinder mit dem Fuhlerelement 
zur Herstellung eines externen elektrischen 
Anschlusses an den Sensor verbunden ist, und 

(G) Atzen des Substrats bis zu dem Atzstop 
derart, daG die Membran als Reaktion auf eine 
Druckdifferenz zwischen der ersten und der 
zweiten Oberflache ausgelenkt werden kann. 

2. Verfahren nach Anspruch 1, mit dem weiteren 
Schritt des Aufbringens von passivierendem Nitrid 
(22) auf dem piezoresistiven Fuhlerelement nach 
dem Schritt des Ausbildens eines dielektrisch iso- 
lierten, aus einkristallinem Siiizium bestehenden 
piezoresistiven FDhlerelements, urn hierdurch eine 
zusatzliche dielektrische Isolierung des FDhlerele- 
ments zu schaffen. 

3. Verfahren nach den AnsprOchen 1 und 2, bei dem 
die erste Siliziumoxidimplantierung (104) auf ein lo- 
kalisiertes Volumen in dem Substrat beschrankt ist, 
und das die weiteren Schritte des Atzens der ersten 
Siliziumoxidimplantierung bei dem lokalisierten Vo- 
lumen zur Ausbildung einer Bereichsuberschrei- 
tungs-Hohlraum-Schutzregion umfaBt. 



Revendications 

1. Un proc6de de fabrication d'un capteur de pression 
asemi-conducteur (10), ce proc6de comprenant les 

5 Stapes successives consistant a : 

(A) fournir une tranche de silicium sur isolant, 
cette tranche comprenant un substrat de sili- 
cium (12), une premiere implantation d'oxyde 

10 de silicium (16) pour former une limite de gra- 

vure chimique, et un premier silicium (42) recuit 
en surface, 

(B) faire croitre par epitaxie du silicium mono- 
cristallin (14) supplemental sur le premier si- 

is licium de surface, pour former une membrane 

ayant des premiere et deuxieme surfaces op- 
posees, 

(C) implanter des ions oxygene dans le silicium 
monocristallin supplemental pour former un 

20 isolant dielectrique ( 1 7), 

(D) exposer a un recuit le silicium monocristal- 
lin supplementaire implants, formant de ce fait 
un deuxieme silicium de surface sur I'isolant 
dielectrique (25), 

25 (E) former une jauge de contrainte ptezoresis- 

tive (40) en silicium monocristallin, isolee die- 
lectriquement, dans le deuxieme silicium de 
surface par une implantation d'ions de bore et 
une gravure chimique, 

30 (F) former un connecteur extSrieur (20) par une 

evaporation de metal et une gravure chimique, 
ce connecteur extSrieur 6tant en circuit avec la 
jauge de contrainte pour former une liaison 
eiectrique ext£rieure au capteur, et 

35 (G) graver chimiquement le substrat pour la li- 

mite de gravure chimique, de facon que la 
membrane puisse se deformer en reponse a 
une difference de pression agissant entre les 
premiere et deuxieme surfaces. 

40 

2. Un proc6d6 selon la revendication 1 , comprenant 
I'etape supplementaire de d6pot de nitrure de pas- 
sivation (22) sur la jauge de contrainte pi6zor6sis- 
tive, apres I'dtape de formation de cette jauge de 

45 monocristalline, isol6e dielectriquement, pour four- 
nir une isolation di6lectrique supplementaire a la 
jauge. 

3. Un proc6d6 selon les revendications 1 et 2, dans 
50 lequel la premiere implantation d'oxyde de silicium 

(104) est confinee a un volume localise dans le 
substrat et comprend les etapes suppiementaires 
de gravure chimique de la premiere implantation 
d'oxyde de silicium sur le volume localise, pour for- 
55 mer une zone de protection de cavite. 
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FIGURE 2D 
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